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^c^o]^. ^ ceflois-o] <£tJsi nflael E^fl^j^ 

eWH^; A o i. 7 i sl^oj tiiE^o]-.- ai^ei-oi^ #^ 7 \ ^sfl 

«lMEl-<y#J!f ^dioiEi eK!#oii WS>1 €^ ^sels. oi=L-c^ -4iE] 

■& «K£*11 Tflael ^-71 t^iseI ^ .E^g 

«l7}-§}^ £Le>oltH# #71 ^E^>cf ^Hl^l-ul-. 
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{non-volatile semiconductor memory devices having sector structure formed 
with common bulk} 

£ 2^ £ 1^1 ttfs. TgT&^SiS. 
J£ 4^ £ 3^1 n^-^. *S)&\2) ^^St 
6^ i 3^ ^3. H.E>o]t^o^ 



24-4 



1020010028257 #^ 2001/8/3 

- [ m-^ o| j - 

<9> #7)??\0_3, ±7] ^ ^5.ZL^7>^tb ^S*fl °11S5} ^o 1 " 

<io> -f-^-^s, *>s*fl *flse| a.7il fli^ £bs^l ^lsa) 

^ «V£31 M-^^. te^l ^s.el ^1 

ufni ^flig ^xfl^ nflS. el (dynamic random access memory)^- ^Efl^ ^ 
v\)S.Z\ (static random access memory)^. £HtH *r ZLSl# ^>S^1 

nflsel t^Ji ^tt ^£ ^°lHTr fflVsxln]. <qjf f^S}^ Dfl 

£E] ^<H] T^Vsl ifl-g-°l i^^r #3^- *r^, 1-3 ^S.*fl nflS- 

^lfe- "f^3. -f-Cmask read only memory: MROM) , SSZLsfl^l: ^ *)1 

Ssl (programmable read only memory :PR0M) , di7i ^ SS-ZL^ 7>^tr BiH. £hJ 
nil £S] (erasable programmable read only memory : EPR0M) , ^71^^.5. ih/H ^ 
7]-^^]; &):E. aflss} (electrical ly erasable programmable read 

only memory :EEPR0M) *§-°.3, ^--fr^t}. 
<n> ^7ltb ^rS^l ^lss] ^Ife- sq^-fi] #Q f^sj 

c^S. ^3.$ n. ifl-g-^- cg^-^ o.s ^ 5U7] nfl^ 
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■#7} MROM, PROM, EPROM^ ^-^Itt Q*} #*>3 -f-Sfl 

^=(on-board)#3H*1 "i:7l*>7l'q- i^Sn^ ?H 

-8-°l*M ^ #7l EEPROM^ ^-fofl^- &7}^°.S. ±.7\£\- 

^7}Mr Wtt 7>^KE15. T^^o] ifl-g- ^Alol ^ 

<12> ^, a - n>ola^. M-AflA-H o^fl ^c^£]^ cr)^ 

^"11:^ ^7l^^.S. ^ *J ISa^ 7>^-*V EEPROM^ 7fl^ 

~ .S^Kn 9X^r t-1-f7l, #tfl-g- ^E-l SE^ 3.7)0^ ^Eflsl ^ 

fie} s-^e^^s. jl4=-<>] ^^-i; ^ EEPROM^ 7M 6 fl 

<13> EEPROM ^7^l7l#o] ^i^ofl rc|-e|- #^ #2fl^j 4i7l7]^-g- 7Mlfe ^ofBf 

*a #2fl^ (Flash) EEPROM -cr NAND e}-^ AND EEPROM^l «1 -sfl SS. 

Tfl ^-i- ^JL o]SH]A|i- o]^ o^c 

<14> i^}^ #Efl^ ^5.^ tflS-el € Tr^lt 1^2] >S M^l^E] 

^ £ 7^1 S^l^l ^ ^2:1- #^th ^f-tf^Sl t*} E}^ ^IIS 
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(substrate :2)^1 ^(n)^^ 4u2.>- -<3-^-(3H- #7l -iii <&<3 

jgn).. # 7 1 3] Ej-oj sfl^^sl #^1^ 100A ol*>o} gj=£. ^^(5)ofl ^Sfl 
^(#S.^)7flolE( 6 ) ^^-o] ^^£]JL, #71 7flolE( 6 )^^^ # 

<15> #71 5. 73]- ^ ^if ^ nfla.S| >g M^fl^^E^ ^#-gr ^aJE.*! 

°l7> iL<?i £ 8* #21*1-0} ^^t!: 1 ^. tf^l v]}5-Z) -i M^l^sl -§^# 

= 3.ZL^! f ^y.]^ r1 sl^:^-# £. = 3. i-V^fl^^lcf . 

<16> Bl^ > 3r5_ZL*» <3<*(4)4 °l^tr 5fl^<g^6jlA-l ^. 6.711 o]E 

(6)S^1 <l*I*r ^(hot electron inject ion)°l ^r^SlS^- *J-ofl £1*11 ^^c]- 
. £ 8<*1H JiL^l^r a>^l- £<>1 , #7l 1*1*1- #7l ^^(3)^ 3} 

Bpt^ 7l^;^^(2)* 3*1$ #Hfloll^ ( #71 ^1H 7flolE( 8 ) ^ofl ^ 
S3" °fl^tfl 10V» <y7>*>ZL #7) =511^1 ^^(4)o]l^ ^^^># ^3^7171 $1*fl 
3^ 5-6V1- ^17^1 ^«8€tr. #7ltV 

31 ^i*>7> #71 ^Tfl olE (6)^i^l #71 *115L21 IS i= $ 

^l^Ei^l ^-^^^ol ^SZL^ o^o} ^^«a-^.Cl- #^tf. tHS, 5lH.^#-& 

#71 =£.2.^ ^^(3)31- slEl-^fil 7l^^^(2)* 3*l*r #3H1-H, ^flS-el € M 

^l^E^ c^o] ^^( 4 )oll <#<5l ^oj- ofl^tfl 1V§ o]7l-*>al #7l Til oj E 

(8) ^ofl^r 4.5V# ^]7>^-o]l o^fl ol^ol^lcf. sl = ^-3j-6fl 
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^ — — I U " I r I 'I 1-1 I \ -"-'A ■— I I - i— (_) • i v w 7 — »— t_i I J ' I ^— 

JL^ ^7fl ^Cf. o] 7j-fofl a> 7 | ^ S^fl^l^Ei^ '^S-^'ol^Jl 

<17> Aj- 7 | ^0>B|-^ ^5LE}£] ^T^^, 7}&°\) ^S)^ ig=L<£<>HH 

7fl °1 S 5.3} sl-^sl 2n^}^(Fowler-Nordheim) (°1*> F-N Bi 1 ^)^. 

1^*1 ^*fl ^^^4. F-N Ei^^ ^>7l ^H^H 

S(8) jL^SJ" °fl?itfl £■ 8<M J±aJ*lfe -10V1- <y7H>ji 

^-7} a) ig H <g<g.6j|^-p_ N E^^ ^T^A]7l7l 3^ °<f^ ^ <^ cfl 

5V-& <?]7>^ °] =511^1 <^(4)-gr 4i7l^ Jl4« ^<>l7l ^*fl 

(high- impedance) 5- Sfl^E}-. #71^ ^ 4i7^?i^ *1H 7fl 

°]M(8) HH<8^a1-°H ^ ^Tfll- <S^a1^, ^>7l F-N B^^o] ^<>( 

M-711 °H <4^ ^-7] ^-H-7flo]E( 6 ) ^iflbfl i^S)^ olo} -g-O} 

^_o^ ^^(3)o S fj-^t}. -f-^^^ F-N Ei^^^r ^<S^-§- A}°)o\) Sf-JL 6-7 

MV/cmSl ^7fl7> °l7|-5l^ ^-f^ ^sItt ^^7^ o^cf. ^-7lt> 

9l°] #71 F-N E^^^ 7 ^^^]^ ^ojnf. >a-7i^- a>«4- 
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^€4. 64K byte #3 5. ^€ ^ SUr^f 0 ! ^^1 

(sector)2}- 

qh 1V _ 3V A>ol^ ^oj-«. i# ^r^-. IieiM-, HSSl- € S^^Eil"^ 

<f| tfltt (uniformity)^ 7l«l*><^ Bflie] € M^liBil-^r °J= 

lV-3V*r°l^ ^d^^lt 0V 7}-^ ^ $14. ^o] 

0Vols->^ ^^-i: £kr ^]£E] € m^l^Eif .2.^ (over) -i^e^n. 

gz.^ ^°]^%-A(°)*\ ^ ^)* US #7] ^ 3 

(2)^ >H<H7fl 0 lM(8) °<J=^ ofl^tfl 2V-5V1- ^7>bt>J1 HiSfl 

o] ojcrf( 4 )ofl <£( + )£>} ^oj- ofl^tfl 6V-9V* °J7>^1 ^£4. A oM 4l7] 

-r-n- 7fl°lH(6) #^r°\) ^-^€ < a-°l ^71 ^ 1V-3V*}°H1 5>}?ll £4. 
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e| it ajj^ ^og-o. o]7Kr7] 4 -34tt £ -1^1 E-'-]^ 

44 ^^^^-1: 3Hr4. £ l* ^2:S>^, Zj- nfl2.^ ^ 

^^Kr ^-^^ oil 2. Hi -i M 31*1 ^#3. ojs^^ ^c>|eflo] i-s.(ioi) 
4, sgig ^2^* ^*fl #7l ^^eflo] i-^doDcHl cg^si ^ -g-jL 
(102)^ i^4. ^"71 4.o]z\}o) ^-s.(ioi)oil^ ^) = &(-<y(WL0 - WLn-1) 

°1 #*fl«H, zj-yj 44^ ^^^(WLiHl^b n 7flsl ^s.^ 7fl°im7l- ^-f-ilS. 
^44. iE«h 4^ h1eb1-o1(blo - BLm-l)ol ^fl4^ , zj-7l' S>44 ^1^4 
SlCBLiHfe- m 7fl^l =efl<yo] ^--f-o.^ £^4. ^7} m 7fl4 U1H4S1 

47l 4^4^ ^ 4"24"« tfl-g-sl^-^^ ^^(-DLiH 

^^S]J7, #7l ^-f- cflol^ b]-o]#^ I 7 fl(DL0- DLI-DS ^44. -#7) ^ 
dlojEi e|-<y^8- tfl-g-sl^ 4°1^- dentil (200,210)4 ^^^ = (300,310) 

°% £^44. #71 ^^eflol ^.S.( 10 l)6fl £Al^ ollS-El € E^^l^Bll-Sl 

^ ^4^ S.^- ^^.^i &t-o](SL)^l ^^-^ 4^ =el-ol i^(500) 

^ ^l«fl ^44. ^"71 nflS-Sl >i E^^l^Eil-Sl #4^ S-^f- ^4 H 

3. Hf^KBulkH o] ^3. B.B±o)v] (400)o11 4*1) ^44. tHS, ^7l ^ 

^ 4^4 ^(102)-^ ^4tt miffl*liEll-(Tl > T2,T3)Sl ^fl^r S.^ 0V4 # 

45 ^*144. 

<2i> £ 21- ^4^, #7l ^oleflol i-s-doDsl ig.3L<8 34 #71 ^ 4^4 

l-^-(i02)4 ^^4 4 2q-7i ^-s. 104 ns4 44^ 44 ^4 ^.oj^ 
7l^(i)vfliAi ^4^4 34 ^4*14. 44- ^o] ^aL# 4^- 
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3- *g^*Rr °l-fHr diTH^ ji^^ol cflolel B^-oiofl cg % ^ ^ g^s. 

oJ zJ ^1 r-l_ S ^ -xl ^,^ln^ ^ -xl =_ -ST- itB ^1 rJ all a.S.Cinnol m =j 

~r i -| - |— n . -i , "ii a ^j--' l — -'a — — i s a ~ii , a. - i "ir - I a — i v — i a— t- 

°fl?itfl 5V# 917}*}?]) Sj^cfl, o] JL^-a-o] t-Ho]Ei £Ki(DL) 

^]7}^^ #£3- 75}^ ^o]4. ^-7] Jl^oj-ofl C-fl o] ^ ^^(DL) 0 ] 

*1 ^3.* ^-iS ^^^JI ^ t]3.&\ "(102)^ e^fl^^Eil- 

ofl^tfl S^H^l^EKTl)^ 7flolE(Gl)6|l <y7}£l^ 2fl^lJL(YPASSi)# 0VS. «?l7> 

ZLSiM-, £ 2^1 SLA]^ ti>5} ^-o] ^a. ^-S^^Rr ^jo. 

^oleflo] ^.s-doi)^ P-^(10)4 ^ c]3c] 1^(102)^ P-€(1D £N #3 
# 7m^ 3^-71 . zie^S, - ^o}c}^. ^40) 

^>7l Ho^o] ^^-(101)1-3] ^«2f ^(102)^ ^2} 

<22> #7l^ ti]-^- ^sfl^ to} #2fl^ iflS-BH^Tr €<H3M 1-^-^ 

2^ x^scl IrS-ufl^ if-sl^ ^a>#s] rf£i^^-i- Ais. ^el^^ 

<23> o|-eM, #7] ^ ^-^1^* sfl^sH ji^sHI ^ SL°l^r 
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<24> ^. ^o}eHt ^JE^l #*|".2] ^ojoj-o. 

<25> cf-g- s.^^. i.6>B}^ Ir^t^ "US. 51 ^*HH<^ 2^ 

<26> 1^2] £E tj-^ ^-£r -irfl^ ^o^eflol -a-^-^ 

<27> 5E cf^ % ^-g- ^ n^aS ^ 

^21 5Hr Irfl^ M>£^1 iflSLii) 
<28> s-^ 1-1- ^ ^}7l ^ ^1 1 "^(aspect HI ^7 ^ v 

^ ^-£^1 *l|S.el ^]o] 4i E ^2.^ ( ^sKr 1fi^3H #-1=-°] 

<29> «v^o^ ^ 2 °<^H| ^e)-, iioj-E]-^ l-?)^ ^ri^l ^H1a^ 

^ 1i£i<g<*^- ^-71 ^fl^i ^£^1 wflS-el €^eflol ^*Hf 
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£^#^T °1*HH 7l^S]^ ^*>JL W>^-ZltV ^Hl^ 

M £]*fl Ji4 ^^H)^ ^l°14. MHM 41*1 -V-^-l- 

tB4. 

<32> ^(100)3 £ 12]- -a-A>«r>7fl nf|S.E) ^ <H "& ^ *>tt 

^7) ^^eflo] ^doi)^ 2j 3 claci #^-(103)# 3E^M, #7] iS 

<Hefl°l #^-(101)^1^ ^^e(-o](WL0 - WLn-l)°l ^*flS}*} , AA <5>i4°] 

^ = 5}^l(WLi)^]^ n 7fl^] iH:^ 7llolE7> ^-f-jLS. ^^t}. «1 
- BLm-l)°l ^*fl*M, AA *}^^ «1 ^A9l (BLi Hfe m 7fl£] 

H.efl<?]ol ^o.5L M^t}. ^"71 m 7fls] HlMel-oil-^; AA €3 A 

sell- ^*}o} tfl-g-s]^ ^f-sj cflo^ ^o]( DLi )6fl c^sU, ^ cfl 0 ]E| 

sKl^^r I 7fl(DL0- DLI-DS. ^^4. A oM ^ cflolEl 2}^Jt^ z|7l tfl-g- 
3fe ^.e^-ol^ (200,210)2}- ^^^5.(300,310)^ ^^^l^. 

<33> £ !^ ^s^r ^^51 71], ^fil s-^^: ^*>7l ^7] ^oj$] 

o) ^-S.(i01)ofl ^SSl € MiS^l^-i-^ ^il^H^ ^>7l ^ CISC] 
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l-^-(103)-^ ^^Rr M^^iE^l;(Tl,T2,T3)^ ^EL&xlQ *»EL 

^^Ei#(Tl,T2,T3)-8r ^WH^ eflojo}^- ^0)7) <^fl ^q-a) 

i^B^<y p H(Well)-8: sHW. ^.s^q- A>o>ol tj-g. ^-fofl #7] 
rtEL<%<X-£; Cf^. £^ ^ S^r 7l^>^fl^ ^ $Icf. *V^ ( ^1-71 ^-7] sfl 

°i ir^-doD^i bus. 3 -a E^^j^Eii-^ ^7>^ ^utt i 

.2.^ eh^l (SL)^l <g^sH e}<?l ^q-o]»] (500)^1 £)sfl ^^4. 

<34> £. 4§ 7l^r(l)ofl ^€ ^iEL^ ^.SAi^ P€(10)^ o Hl <#7] >t 

c^Eflol ^-^. (10 i)o] oflae)-^ E^^l^l;-(Ml,Mll,Mlm)^ =#7l zJ^ ^-Sct 1- 
^•(103)^ m^^V^EKTl)7l- ^] ^.^7} J^^t}. ^, s>u}-^ -^^^ 

^^(10)ifl^ J£<^*1^ -H^E €(Al)^r H^eKKBulk)^ M^H, 

<35> je 5^ £ 3iflo^ g}o] ^e>oltHs] ^^lsoiq. £ 51- i 

7^3.= <HH o]7]-£]^ ^^(Erase)* ^>^*>fe 91^(502)^-, ^7} 

(502)3] #§H -§-#3M 4i^.is|-oi(SL)^ 3*1 Sll'iS. ^ 

5.^.^1 M^l^E|(503)fe eH^l (500)^1 S.^t 
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o^H, ^-7] ii7i;2.^H ^-71 ^^(Erase)^ feE] S-fsfl'SS- 9lA 
51, e}^ #^as.o)]At ;£y] ^^s(Erase)^ feej *M*--Hf*V#-4.- °H- 
ofe}- ^JE^a-I ^-7] e ^^1^E-1(503)^ 711 olS s>o]efl^^- 

OVS. >£^tK 

<36> £ 6^8: £ 3vfl3] igaL s.e^-o]tf|^ ^-^ls^i, s&7) ^7] ^1 J: (Erase) -I- ^ 

?I*Rr ^1^^(402)^, ^"71 <?]tf|E^ (402)^1 M!- ti>^^ ^l^Ei(H)^ #7l 

s^.^ e^^i^e^ (403)^- E^^iiEi (404)s. ^-^^4. #7i 

e^(ii)^~#^^ 'te^TBuiKX*!-" M^M, ^7] £ 4^1 P€( 10 HI iLa.-^- 

* <el7>?V^. ^>7l (402)3]- ^"71 <ywlEi(Il)^ fflS ^£L*I ^(Vbulk) 

<37> tj-A] £ 3 ^ £ 4# ;g-^H, ^^5] ^a] oflo] ^ 14 s. ±_ 

^-^^ ^^tf. ^^Sl ^A] c^l^l P>^;7>^S ^i^^l ^7i 

j= ^^i^Eii-i- tb^^^i ^sKr ^-i; ^t^. <^m^ ^14^ 4J)e^ 64k 

byte^l ^l£5l S^^^E^s.^. ^ 014. 71^-^1 ^ ^ si ^ i*3.^<*Hj 

A-] *1H71HE S o} F _ N E^^ ^T^Al7l7l ^-7) ^^o]^) 

-Wm 9l?}*}3L Aj-7l°l rt^^^o]]^ 5V-1- ol7>*Vt}-. ^}9l <8^(4)£- *H ^ 
^^^(high-impedance)^. ^^tttq-. Aj-/)^. B ><4 ^-oj ^-ofl ^fl, ^H^H^ 
(8) ^3 c g^A>o] C » 1 l ^7fl7> ^^M, ^-71 F-N E|^^o] «a<HM-Jl, 
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o]o\] of-e}- ^7) ^-f{-7lloiM(6) S^^H 9X# 

E^liEifi] ^x}oj-.a -if -B- Til o]E(6) ^^-ofl *i*}7}- ^33°!' «1 

<38> A o V 7 ]^ ^-o. ^ lE ^o]o] ^^.aJ-oflAl, ,g- oflofl r^^. /Jj 

E^sofl Sl*fl, 1:^-(101)^| ^£1#*H] ^J-71 5m 917}*}, ^7} 5VS1 

£ 4^1 n€(A9)ofl tflolBl ^(DLHlS pivSthi: ^«fl ^1 

<y7>s}t}. nem-, o] ^^-cH] e)-©lM S.2l-olal (200, 210)^4 -ffli«gH(300, 310)^1 

— fl <g^£- *1*1*1 — - -- 

<39> A o l- 7 l^- y].^ ^ 7fl^" ^E^^ ^^Tr ^1 °1 ^^^T ^ 

4i5Rr 3Hr4. ^3^1 ^7> ^-§-^ 3] °1 #^S] j^^iEL 

1- cfl^^AS. #<H ^ &7fl Sit}. 

<40> ^7]^- ^A] ofl# ifl^. SL^-jr ^ § 

^ °lr ^ £ ^3 A>A o V^ ^^q.^ 

^-g-^r #€-<>m. ^U^H iL^fe. TflolMl-^ E}^ ^7]-^ 2) 

3. ±.7-} Hi^r ^E] i^-i-S. tfl^l 7>^£ #^o]t}. 
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<41> ^7_]4k.«]..<q._.^_^. -^■^^■--V$-^--zW*}&^^^^-±&—- 
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[•^% II _ . . . . 

*fll S^r 42 feel'S-Efl* 7Hfe ^2-^ ^Hr^ «1S ^Ji* 7Hfe 

2] 

IrSI^ ^£^1 ^S-iM ^1<3] 43) B] ^-Soil ^o^: 
3] 

"flS-Bl >t ^l^-^^l ^ ^eflo] ^S-Sj-; 
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^s} ^ o]=o^^l ^lEil- tiV^^l ^1 

fc^l €#*fl ^S)^ ^ 1^03 erf o] -g-f^Tfl ^-ofl 21*1], ^-71 ^ 

1^?^ 4] 

^113%H1 <&o]M, A o V 7l #$|^ tiV£^] *flS-3 2^o> Ef^ #2fl4=| 

5] 

6] 

ti>£^l ^lsel ^Hl &<H>I, 
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<5>i^ >££L<3<*M1 ^Bilrl- ^^Hfr .€<H3H l-^-^ € ^ 
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